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(54) OPTICAL SCANNER AND ITS DRIVING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
scanner which may be driven with low voltage, has a 
large deflection angle and may be miniaturized. 
SOLUTION: This optical scanner has a mirror 2 which 
is supported on a supporting substrate 1 by torsion 
bars 3a, 3b and is adapted oscillatable in a direction 
perpendicular to the plane direction of this supporting 
substrate 1 and stationary electrodes 7a, 7b which are 
supported at the supporting substrate 1 in both side 
positions of this mirror. The optical scanner impresses 
voltage between these stationary electrodes 7a, 7b and 
an electrode part 5 disposed on the mirror 2 and 
oscillates the mirror 2 by the electrostatic attraction 
force generated between both. The stationary 
electrodes 7a, 7b and the mirror 2 are formed to a 
plane shape to prevent the overlapping in the 
oscillation direction of the mirror 2. Since the 
crossinterference is prevented even by diminishing the 
spacings between the stationary electrodes 7a, 7b and 

the mirror electrode part 5, the small-sized optical scanner of the low voltage and large 
deflection angle is obtd. 
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Ztitz^? — t. boE ) — > b i%ts ^ <nW\ 



t. fflE^»s«(oyB^w^aig<c3?rpi^aia^rtBj: 

{R'HaB^fev^TffirE3£j#g«tw3ESg?n^:@gmfii^ £ 



m^m3 oiii44# 



»J-»ltb^fctt«ai:<OfBl, &tfffiE»2 0>BSflMi 
£ huE 5 7 — IzRtt «bixfcmH^5 £ <oratc^ix^tLS/± 
SrRMlOU -£rtt-e^oPfl(c4fet:5»»3l^t-J:oTSuE 

[!S#*I6] SB*«i *v>L5,(CEttco*^^^^-4: 
8E»rSfc«)fiOJE«i*j5fe-e*>oT, 1ffiE«-B£tt4S£. 

LT»»«:BHtftUfcatt. ffiE131!)«ttasffilE#B&lD: 

[SB** 7 ] IfflEflMHiffttlcKl? ^bixfcSfii <t ituEB 

«I£»J5£U w(0»J^ffl^S^t^TS9E««i«B«-<0}Sll!i 
S ^fcfflysu w<o»J^tt*JcS^v^TB1lEPP»D 
i-^mJEco^-r ^ «Ett«rMIBii-*»**j6JcE 

[0 0 0 1] 



(i isj * fr 9 ffi^to # ^ * + 1- 1 * (omm^m \z ra-r a 0 

[0 0 0 2] 

05 V*. ^•yKT^hr^^i/-?OtfiS, £>5 

*-fr5«)3tOt>OiS«3gSixrt^. fifiJilf, El 2li 
10 *B#rF»4 3 1 7 6 1 l*W«iStcBB^:$ixfc^y = 

f¥g« i icstt^tLfcoaas i a =»>s?«r*ffM 

£ix*:£ 7— 2#IB{S$ixT:fc9, ~ co ^ 7- 2 l£— # 
WlCRJt^ixfc 1 — -> 3 3 a , 3 b ^^LThijE 

15 X^gffi 1 \z%W $ixT^5 0 iliie^7- 
2ii h — >a 3 a, 3 b<DmOitm\C£*) * 

cofag(aiJSBA5 ^ 7— <ospffii^»LTSiE^rr6)JcS»^rtBi: 

£ix5 0 k— >3W<-3a. 3 b 
-CfilfiJtSJx, *wW*tt«JE3t»»K l KRtt ibJxfc* 
20 yK4a, 4 b K»«fflR£jh,T<r*S. £<bJC, suEX 
»S« 1 <OffiTEDfl« 1 a Oi^«i»Ctt*fe»f* 6 i:J;oU 
tt-t*JxB£«« 7 a, 7 b3&s3£»£ftT*5 9 . ^*L<b<0 
(S^m^P- 7a, 7 b [isUE ^ 7—2 cOPJ^j^cO^i^ Ji 
(C, ^7-¥ffiJC»LTBf3I^PBllH, 1 0 /imO 

[0003] rco^^^r^^-T*ii, -^-cobs 

Igfil 7 a <Oy<y K8at, h->aW^-3 a 
h^<'>K4at(Ora, -r*i5*,BSSffi7 a t ^ 7 — 

2 <t (OPTICS 0 0#/uhSSOiB5ttEt*nx.SwtlcJ: 
30 "9. BS«*7 a i: ^ 7— 2 fccoPd]lC»ffi*S:3B*S 

i^. *<0»a§|^jcj:or ^ 7~2 60-{aija^B^m« 
7 a«](CK§l U Cc0553!Sft^^J;or >a ^/<- 

3 a, 3 b^rlU^WStW^^ 7-2SrEl^S8* 

35 tB*7 a — colSEEHWDSr<WBfe-rSi:, h — ->3>-/<— 3 
a, 3 b<nm£Q'&mtl\z£^X ^7-liiS*rS](c^S(j 
$n^ 0 w<o»f^ttte^BStt«7 blc*IE*BJaii- 

±$r^«9^^-C iricj: 0 , ^ 7~ 2 £®!£{j£it<5 - i: * 5 
40 T'£, ia^c03t^^^cou--^$:rco^ 7 — 2T*S*T 

[0 0 0 4] 

45 ^ 7— ofgilfr£iJ!gl;i:. Ell 21:0 1 t/Tt J: ? 

^ 7-2(0|ag«SCA5B*«S7 a, 7b\Zffi3££ti 

^tg^7 a , 7 b ktottftffiffit* 1 0 n mSSJCKW- $ 



SrBiJl5LfcJ: 9*^— = — K y — if — 7" y 
tctblzte s i — If t C 

[0 0 0 5] «*-CM\ ^9-2£B5£St§ 

7a, 7 bi:co^r6]^RI^^:^<-r5r<tT*^7-2co 

*.feJxTV*6#, ro#miBI«Oit>c^f*-»T5 9-2 
i:@^Si7a, 7 b t ^PpUcS*Stt5»«3I^S:# 

[0 0 0 6] *3§93oaWtt % {&mj£T'7^o{ifr^gO 
tt/hfflft* "TABIC Lfc ft 5 Z t ic* 

So 

[0 0 0 7] 

SEnc*ffii(wS»prtgt ztitz* 9— use 

X«r*ix^:B^tS«i:S:«^. ButBH^m^ fc ffJR ^ 9 

s 7— oMft^atctia^^ftv^yffijSft^jga ^aj 

Six, ftli^coig^m^^iSii^r^^ftoTi&VN^SffiS 
IcggB -Ta. fo^Hjjt, mjfE^^m^tl^^-FixmjIg ^ 
7-o»ft^rrfi]lc»o-CW«EllSixfc-»(OHS«« 
-C-m/S^iL, wixf>#a-oBSft*ttBllia^ 7— offlfli 

wix^»r^iBagix^ffitgBgtt«o«il»ffio»¥ffi?ig 
[0 0 0 8] Sfc, **M^*^^^^-(OlBi)!i*jSfett, 
j e^B^mti(c^LTSiljS < h,5^7-^ : L<li c f 

H)aoL-c»»s:BB»ufcaii, fflie»»w*r^fi5te*B 



01 1 1 44f 

fc«ffitB»II2B^«aiWJcSS«ft«ffS:fnaiL. m^co 

fsicatixafi^ffi*»jj£u z.<nm7£mcm^^xmtz 

[0 0 0 9] S7-0«ffigBi:B;£««as 

10 mtiwhmm^&w:i,xhm^tmm^ti^zt^ 

<, 5 7-«««iB««««Bto>Pfllc{S«E*Bl*aL 

15 [0 0 10] 

#H8LTtftW-*-5p 0 1 (a) , (b) (tt^SO§» 

3E»i«lttJ£«o*«-C**Six, -t<0«f*:BB»jctt 
Dflffll ads?f?rit*ix, 1 a J*3 n >^ftST- 

BfltZtiti i. 9— 2jft5rt3S3E«rSix"ri^o C6QS9 — 
2 [Cli— f^Wl-^Six^ 2^C0 h — -> 3 W<- 3 a, 
25 3 b*sja5Jgj^{cJ8ffi*ix-C*5D, Cix<b h — >3>/< 
-3 a, 3 bco5fe«8attHtj|23£J*StRll-BS*ix, -t 
tifti^7K4a, 4 bMffiiBe£ix-C^5. ^ixlcJ: 
•9 . Huffi ^ 9— 2 tt % h-yaW<-3a, 3bOli: 

9ic£9, ^ 9— ospffi^isitaiBtt^rpiicailii-sr. 

30 t^^Iflg*!: $ixTV>5 0 mJi2 H — >a >>'<— 3 a , 3b 

35 *^(Drr%&^&mfr?ri?ti* *>5vm*. r^^^^ 

^ ^fRfc ^> v NJi^m^ S: -5 if*?** S ix 

T*>9, Hix?>eo«*3ftsWttttt«:#i-S«*«5 t LT 
WfiKSixr^S. 
[001 1 ] mJf^X^S« 1 I*, HtjiE[M3a5 1 a $r 

40 ^tPP]«4ScOS®-bSC, J6^6^^LT^:ix-eixB 
Jti7a, 7 bdSffig£iX-Cl^£ 0 CixbcoB^m^i 
7a , 7 b tt*»(4c*>SVMi*r«»^»6*5*«tttr 
W-eMf£ZtiX&9* *»o-tix-eixcDrtftiJ»«Bttj!5E^ 
7-2<Ofa5flM»«>«««B5«ciS»iB«$n, Cix^ffifii 

45 35 5 irBtiiS#B^«ffi-7 a, 7 b ^r«lT^yfyt^ 

»rit$jxTv^. w~t\ md.mmm.M7 a , 7 

Htjte ^ 9— mS^ScD^SiiiSi: K> b^=Fft\< 
S±fcififfiSixT*JO, A^@^Si7a, 7bcort 
flHtftBB^: ^ 7— m«iSI5 5 ttt*¥ffi±T-tB£Jca*b* 
50 ^ffiB, »«-Tix«HtlSa h--> 3 W<-3 a t 3b<0*g 
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4$S*K3 0 1 1 1 44* 



»5a**HE«S7 a, 7 bOrtMttBiWSfc^LT 
*@^tffi7a, 7bl:tttilfiV<y K8a, 8b^ 

[0 0 12] J^±Offi«(D^^^^^c0^iti^ffi 
SrH2AtJ c ia3«:#BgLTBiM-r5. B 2 K*5V*-C\ 

(A) liW^^flgr-fo5o c<ottffi^6-*(OH«** 
7a^yK8at, SuIS I — is a >v<— 3 a , 3 b CO 

*i5)^yK4a, 4 b Co4iS5 S 7— SffiSS 5 IcfE 
asSMmSft* l£8S7at^7-tffia5^ail:*i 

tit, BJ£*«7aiS9-««ffl5fc<Z>MlC» 
!3Et«7aiU7-«««5J:n« 
TiBv^aBffiWciaBS^Ti^SfcaO, (B) <DJ::>(c 

s 9— 2ttH«^s«r«-*rat-iae3fliBi!tt*ixa. stile 

7-mt£$5 5 <h@£m*£7 adS«/J^K<b{aBI-^o/i: 
t*(Cffj|emi±^)!JOSri?JJ:LTt>, ^7-211^ 7 
ffi«5i51£lg7 a 0{iBS:«x.TlsHEL, (G) O 

•t 5ii**iaefii[inc*-eiHHE*ix* 0 tit, mem 

ifc>JriM&T£*vC h — 5/ g 3 a, 3 b©Ii:9A 

± 0 fc©T$ix5t, (D) OJ: ptc^ 7-2 11 h — -> 
3>^-3a ? 3 b^S^JCt^^fi-^fSjtClEie^ixfe 
#>5 0 Z<DkZ. B£tffi7 a <fc ^ 7-m«355 <hOP^ 
twWS«iES:BlSDi-5t, 5 7— ««8S 5 i: BS«ffi 7 

[0 0 13] tLT, H3l£:te^-C\ (E) <DX?\Z. 
^7--2^5cco<SE»c*-e[Hl«cSj»$ix^«, ^gli 
S*MWcoHS««7 b i: h — -> 3 % -Tftfc>*>S7 

(F) , (G) , (H) OJ:?lC, IS^m«i7b<t^7 
-2iC0RflTEI2 (A) /^^L (D) HlSc^fS]lii£T' 

7 a ICIitBJESrfflflDLfcV*. (H) c0<t#lC, d 

fca**rffiifc5. LfcAJot, H2&t/H3 0«&ftsS:* 

[ooi4] <c*»\ U4iihuisl^^ 7—<Dm®)&mm 
zti\z*tfc Ltzm^mm i a . 7 b <D-tr*i«xi£*tt- 5 

V^TA*»<bHttBI2&l/ia3 0 (A) - (H) L 



3\ ^ 7— ISffiW5^H£«tt7 a ^7 b IdSfcffiifiS 
lxfcffiK*iiiSLfc0^taJE*fflffl3LIBc»t5 t S 7 — 
05 2(i@Sm«i7a, 7 b {c £ £3I^GDg^££ttT*# 

*5S3e««7a, 7 b«riiiBLfciI«tt«EASBM!n!*ix 

[ooi5] ifc, $9-o»»{cm»iLr«[»^vu^ 

15 »J^-r5fc«)0«ja«:*LTt^5. S 7 — mffiSB 5 t * 
S^m^7 a, 7 bli = yryfMSrtttVNS^ 
T\ S5 (a) O^WSlKtO^^f^^C 
1. C2<tLt^^5 0 *UT. wix^ = >^>-^ 
CI, C2S:8KlxS«»E«S:ai!iif««OPt?*a«>SJ: 

20 ?(c&fctR 1 ^R6*fflvvt-@»«:«fifc-r5. USELfc 

25 [0016] i5 (b) li$ 7~2(^[e]g(w#9StjlE& 
fiOS-a^xV-frC 1 , C 2 lC3otf5^fifigCDM£^L 
fc^cOT'fcSo Aa>fcHJ2S2ia/,£LLEl4T^LfcS 
7— ffiB (A) ~ (H) C^Lti^, l^bWbd* 

30 o 0 Lfc*5oT, *4«D«t«ril!lJ£i"Jxli5 7— 2<Of4B 

olzfflffl-TZZ k\z£ 0 I 7-(DfkXftfg.<o-X% ££rfaJ 
35 JPt5rt^T»*5 f ^7t, $5-*»-Oi«*||'C 

[00 17] wOjtMHKffi^jt^^ + ^-e 

ti, l§^m*i7a, 7 b(OrtftiJ»SBi: ^ 7— m*9B5 t 
lispffiiT-S^^ttt^BJCttSLTt^S^iW). ^ 9 — 
45 2 ^1®jLtt) * 7— tt««5 *5i£SS7 a , 7 b Id 
WSS&avMi^gM-a - t* 5 <c< , ^ 7 — 2coa^lHllE 

7-2 <t(S^m^7 a, 7 b t<DfiHffi&* f 
50 ^TtBtttS. Z(Otztb. a5ELfc«t 5tci»a5l*Srffl»i 



[0018106(a), (b) 1**&W<D &&£3$M 

tt, ^7-m^£&5 i:@5£m«7 a, 7b£cD*t(ti]S® 
S:ii*0S-fr5yS:«>lc$ 7— <OBffi«5 tHS«ffi7 a, 
7 bO»Ri«kffl«:«»«9 i LT»J5SL. tti^fccnm 

*7-«S«IS5 ti^HI7 a, 7 bttt, «JKSB90 
**l-«LO|M1i&9 a ©«22l£#^TfcatlPl$iV = >^ 

SB5<h@^m^7a, 7 b ir<0»fa)HSS«rSl 1 kffiCk 

9 ODDdi 9 a (OMfKttk < IT, £ 9 g>&<DWth&Ml£ 

[0019117 (a), (b) tt*»WP fftO»g3« 
05FffiHi:«*ra5ia-C*>5. C(D #a8W "Cit BufSMA 

iflSBJC S t>\ZZtikm.&-fZ>Xfa<DW£h 1 0 a SrJg/S 

*reg£fcS 0 wtUcitK ^7~t^5i:l£1^7 
a, 7 b iO*HfiJB5(HS:ia 1 irlBllSi: **oPJUffl;|E 

1 oOQflft 9 a lc» LTffl»ffia>Gflia 1 0 a $rMt5 

[0020] 08 (a), (b) tt K±KWLfc»#Bg 
IKWBBia-CfcS. w03aS»»-Ctt, ^7-2l::*j"LT 
S7a, 7 b £<0»ffi]ffiffi<0*faD*BoT^<5. S 7 — 

2 ttasaribff s * « *> 5 

#*lv^ * con^^-m s ^ — 5 co 

$*L*B3£®li6 7 a , 7 bC0ff*«rif»lLT*5 9* dix 



m*n 3oni44§ 

7»tM5i:i$Hi7a, 7 b k 0>»|6|ffiJH«:»* 

t^pjggtfts. ^<ommmmxn. 
05 m^aj 5 a^asa itv^ B»m cot *i&&m*-r z>tz*>. 

[0 0 2 1 1 19 (a) , (b) Itt&VHDtR 2 <onfc 

? -mm%$ 5 R^isaffi 7a, 7 b (ow-mmm^ME: 

10 &MMkm£XhZi>i % iSl<i7a ( 7bco^£{&S 
bS:*f»*^t Lti^Hi7 a, 7b$r^ 7-2^ 

15 ii>d^m^7a, 7 btop^icf^B#;cm/±^rfn^ai-5 
<h, ^ti7a, 7 b k $ 7-mffiSB5 <bcoPp1T*-5r 

BB^JtCitKLr 2«Q»ttg|^tCg<5g:aZft^^»5^ 
5. *fc, ^ 7-2\zMLXMmcm9)Jj&± 
20 IS5<OT\ S 7-<D&m&P5<'-kfrX'ZZ$)3kbh 

*. 

[00221010 (a), (b) 1**38 W<P 31 3 CP IS 

2_C0^ffi^^^^^Lfcb^T% ^@^mt§7a, 7 b 

7a, 7a' k 7 b , 7b' £ ^ 7 — mt§£B 5 £H S * 

^-3a, 3 blC*fLT,fi*fWfiJ[EIC«>5#H^«* 
7a£7b' , 7a' <t 7 b IT ^e#lcmJ£EM0£ 
30 t!?: ffiEW 2 comMMm k mfiitj: 2®<nl» 

®.5\t)$:&£.£-&ZZk&XZ . t>^^<nmj£mu& ^ 
7-2 coSffij^rSit-'&^-ti-rWfFWtc^] «9 #^-5 ^ t 

[00231011(a), (b) tt*%W<Qg4Q|g 
«*«<05PffiBli:KWffiia-CfcS. w<03?2fiflSI»<0»» 
liiE^-T 5 2 oco$^co/I] «9 (cJg^^THgft ^ 7 — ^r^m 

40 x^&xj\^\zit^^muit^^^^ 

S®]g^S$rWi-5^Pp1X^^l 1 SrttJt-tO^JCXW 
S«9C0Sfti*ffiSr«"i-5 ^ 7— 2 SrififfiL-Ci^. -f 

45 2^h-> 3 y/<-3a, 3 b ICjIoT Y^IhIO lC}g 

si i o(Sj{aij(c(i^r«ix^gi5 1 i ^s©)^-tt5rc^co@ 

^m^7 a , 7 b^Sfc/J-BBH8S:*5V^T3E«pStS 1 iwd^ 
50 SdS£<h,Ti^ 0 ftfc\ fiufSm^S 1 2 <t@^m^7 
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a, 7 b<D#\*\m$W*BM&t LTti5/££*v *<DZifo 
ffi«a*Jt*$iXT^a. HufS#I§^«^7 a. 7 

bi:tt/<yK8a, 8 b fct&tf <bttTV^ 0 
[0 0 2 4 ] ffiE=PIBXi l ?8B 1 1 IciirtffltcBfi □ 

1 3*SK»te>ix"C*5 5, ~ co§flQ 1 3 J^iCBufS^ ^— 2 

(C^$^fc2*CO h — -> 3 14a, 14 biCj: 

tt««ffl5 3ftsjgja*n-Cv^ 0 mite ^ 7—2 tf>P5fi!k *T 
4b%«IElJltS7a, 7 b£¥ffi±T?JK«-*«W> 

a, l 5 ba^»E*M3fc»« l l lcB3£EB3ixTir* 
5o rtf>»frlCfc % BfiEmffiSBS £«-B^«;ffil 5 a, 

1 5 bnmj&nt L-cflWtSit, *<nttfamm&m*£ 

ixTV*5 0 mJEffitiias 5 «t 1 2 litiStcm^^jgc 

JW/^ K 1 6a, 16b fC««E£*tT:fc9, ffrf£@ 

i5a, i5b ttc^<b(ta«wi-«eiasix"C/< 

•> K 1 7 a, 17 biwB*(wJ:o-c»«$Jxrt^5. 
[0 0 2 5] Lf:^oT, wCD3BS»tt-CJi, E^Sfii 
7a, 7bi:iEW6:K', ^FbIX^i 1^5 
ft S« 1 iCJt LTYtt0 0 ICglW- -5 ^ t ri*T-# , ceo 
WflXm&l 1 t-*Wlc^7-2«:Y«iEI9»c»«|-r 
5 0 £fc, I^fil5a, 1 5 btc«J±H)JDi-^w t 
T\ S 7— 2£*WJ3:Jf8B 1 UC^LTXttlsl^ lcj§» 
tiltmS, je*tlt, I£t«7a, 7 b fc 
15 a, 15 b\C^rL<Z'ft,mffl£titzm.&i:W1m'f : bZ 
tX\ * 7 — 2 5rYtttH]'9&TJ c XM(slf?{C}gS)!i"r-5r t 

^tt^f^o **5. mE3E»««i^»-rs* 

W3£«PSB1 1 coSUj&fEi:. BuE^raXSrffi 1 1 fc»"r 
[0 0 2 6 ] err-, mj|£^Hj5S?gfl§-eii, S 

[0 0 2 7] 4*5, *«W<Ojt***^S:0y*.tf l"— 0 s 

-■^y ^icBJu-ra^uw:, asast s 7— <orj] 

ICS VCDm&ZlMz-Zt. 1 kH z(Ojfe36iaffi-C3 oa 

5. 74kHz-C*SLt 
®-&Mt>, ^(i 0 5 VgSotffSrfiJffl LT 2 0 0 0 x 
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